• In MREPT, we feed an ac current at the Larmor frequency through a coil located outside of the imaging object Ω. In Ω, the injected current will induce a magnetic field H = (H x H y H z ). For r = (x, y, z) ∈ Ω, H is governed by −∇ 2 H(r) = ∇ ln γ(r) × (∇ × H(r)) − iωµ 0 γ(r)H(r).
(♠)
Here, µ 0 = 4π × 10
H/m is the magnetic permeability in the free space, γ = σ + iωǫ is the admittivity distribution, where ω is the angular frequency.
• Using the B1 mapping method, we can measure the positive rotating magnetic field H + = 1 2 (H x + iH y ).
• The inverse problem in MREPT is to reconstruct the unknown admittivity distribution γ = σ + iωǫ from the given H + data.
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Real part of ( , ) , x y z H 
Existing reconstruction method
• For a homogeneous media, by multiplying a + = 1 2 (1, i, 0) on both sides of (♠) and notice H · a + = H + , we get the direct reconstruction formula:
for r ∈ Ω.
•
neglects the variations of γ, artifacts may appear along boundaries between compartments with different γ. It may not be reliable for evaluating γ of small anomalies.
Our method: Key observations
• We consider an expression for γ on each cross-section Ω z 0 := Ω∩{z = z 0 } ⊂ R 
Reconstruction algorithm based on (♣)
• We cannot directly solve for γ from (♣), due to its nonlinearity. This requires us to develop an iterative algorithm.
• The admittivity, γ, on each cross-section, Ω z 0 , can be expressed as
• Direct iteration may produce a non-convergent result since the equation (♣) involves the critical Sobolev exponent in 2-D. • In Ω z 0 \ D z 0 , γ can be approximated by
• In D z 0 , ln γ can be approximated by
(n = 0, 1, 2, · · · ).
• For the convergence, we have the following theorem: 
Numerical results
• Numerical experiments show the feasibility of the proposed algorithm: Small anomalies are clearly visible. 
Conclusion
• We found that ln γ can be viewed as a solution of a semi-linear elliptic PDE with coefficients depending only on H + .
• A convergent iterative algorithm is proposed to solve this equation.
